TITLE OF THE INVENTION 

PRINTING MACHINE AND THE METHOD OF REPORTING AN ERROR 
THEREOF 

CROSS REFERENCE TO RELATED APPLICATIONS 
5 This application claims benefit of priority under 35 USC § 119 to Japanese 

Patent Application No.2000-301283, filed on September 29, 2000, the entire contents 
of which are incorporated by reference herein. 
BACKGROUND OF THE INVENTION 
Field of the invention 

10 The present invention is related generally to a printing machine having a 

plurality of image formation units each of which serves to perform an printing 
operation on a printing sheet and to a method of reporting an error in the printing 
operation. Particularly, the present invention is related to a technique of minimizing 
the time period during which the printing machine does not work, and of effectively 
Ul 15 supporting the printing job of the user. 
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In recent years, a printing machine becomes available which is provided with 
a plurality of image formation units each of which serves to print visual information 
^ to be printed on a print paper for example as described in Japanese Patent Published 
20 Application No.Hei 11348385. 

Within such a printing machine having a plurality of image formation units 
as described above, the image formation unit in the first stage may have run out of 
ink. In this case where ink has been used up in the first image formation unit to 
indicate an ink exhaustion error, needless to say, it is necessary to supply the 
25 cartridge of the image formation unit in the first stage with ink in order to maintain 
the full scope of the performance by the printing machine. However, if the user is not 
so interested in maintaining the throughput of the printing operation, it is possible to 
continue the printing operation without problems by the use of the remaining units of 
the image formation units and postpone replenishing the image formation unit in the 
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first stage with ink. Namely, if the user is not so interested in maintaining the 
throughput of the printing operation, it is possible to complete the printing operation 
by the printing machine in which an ink exhaustion error occurs as long as there is at 
least one image formation unit which does not have run out of ink yet. 
5 On the other hand, other considerations have to be given to the case where a 

paper jam error occurs at the sheet discharge roller of the paper receiving tray in such 
a printing machine. Namely, in the case where all the image formation units share a 
single paper receiving tray, it is impossible to continue the printing operation when a 
paper jam error occurs at the sheet discharge roller of the paper receiving tray. 
10 Accordingly, in the case of the printing machines provided with a plurality of 

p image formation units, errors are classified into printing operation halting errors and 
printing operation continuable errors. In the case of a printing operation continuable 
error, the printing operation can be continued while the recovery of the error is 
postponed. In the case of a printing operation halting error, the printing operation can 
Ul 15 not be continued until the error is recovered. 

p However, in the case of a conventional printing machine, particularly which 

is connected to an electronic network, the user is only informed of the current error by 
a message such as "the image formation unit in the third stage from the top has run 
out of ink", "a jam has occurred in the paper feed unit of the image formation unit in 
20 the fifth stage from the top" and so forth, but not informed of whether or not the 
printing operation can be continued by the printing machine. 

Accordingly, in the case where a user makes use of a conventional printing 
machine, particularly which is connected to an electronic network, when a message 
indicative of an error is received, he has to go to the printing machine and confirm by 
25 himself whether or not the printing operation can be continued by the printing 
machine, so that much labour and much time may be required to complete the 
printing operation. Furthermore, even when the user arrives at the printing machine, 
there is no means for confirming which the current error is a printing operation 
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continuable error or a printing operation halting error so that it is impossible to 
efficiently recover the error. 

Generally speaking, in such a multi-stage type of a printing machine having 
a plurality of image formation units, there are many locations where errors can occur 
because of the multi-stage configuration as compared with printing machines having 
a single image formation unit. For example, while the paper feed and discharge units 
are possible sites in the paper transportation path in which a paper jam error can 
occur, the number of possible sites is double the number of the stages in the 
multi-stage type of a printing machine having a plurality of image formation units. 
Since there are provided the same number of the image formation units as the stages 
are, the number of the possible sites is proportional to the number of the stages in the 
multi-stage type of a printing machine having a plurality of the ink jet type image 
formation units in which an ink exhaustion error can occur. Accordingly, the above 
described problems are problems which frequently occur in a printing machine 
having a plurality of image formation units so that a solution has to be provided 
without delay. 

SUMMARY OF THE INVENTION 

The present invention has been made in order to solve the conventional 
shortcomings as described above. It is an object of the present invention to provide a 
printing machine with which it is possible to minimize the time period during which 
the printing machine does not work, effectively supporting the printing job of the 
user. 

Also, it is another object of the present invention to provide a method of 
reporting an error which occurs in a printing machine in order to minimize the time 
period during which the printing machine does not work, effectively supporting the 
printing job of the user. 

In order to solve the problem as described above, the inventor of the present 
invention has culminated the technical idea that it becomes possible to minimize the 
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time period during which the printing machine does not work, effectively supporting 
the printing job of the user, by judging whether or not the current error is an error 
with which the printing operation can be continued by the printing machine and 
reporting the judgment result to the user. 
5 In brief, the above and other objects and advantages of the present invention 

are provided by a new and improved printing machine comprising: 

a plurality of image formation units each of which serves to perform an 
printing operation on a printing sheet; 

a paper feed mechanism which serves to supply said image formation units 

10 with printing sheets; 
□ a printed sheet transportation mechanism which serves to transport the 

printing sheet having been printed from said image formation unit; 

an error detection unit which serves to detect an error occurring in said 
printing machine; 

UI 15 a storage device which serves to store an error classified table in which 

possible errors occurring in said printing machine are classified into at least one error 
with which the printing operation can be continued and at least one error with which 
the printing operation can not be continued; and 
^ a control unit which serves to judge whether or not a current error is an error 

20 with which the printing operation can be continued or an error with which the 
printing operation can not be continued. 

In a preferred embodiment, further improvement resides in that said control 
unit is capable of taking control of said printing machine in order to continue said 
printing operation without suspending said printing operation when said control unit 
25 judges occurrence of an error with which said printing operation can be continued. 

In a preferred embodiment, further improvement resides in that said control 
unit is capable of reporting the result of judgment to the user. 

In a preferred embodiment, further improvement resides in that said control 
unit is capable of reporting the result of judgment to the user as well as information of 
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the penalty in throughput when a current error as detected is an error with which the 
printing operation can be continued. 

In a preferred embodiment, further improvement resides in that said control 
unit is capable of reporting the result of judgment to the user as well as information of 
5 the penalty in throughput when a current error as detected is an error with which the 
printing operation can be continued. 

In accordance with a further aspect of the present invention, the above and 
other objects and advantages of the present invention are provided by a new and 
improved method of reporting an error in the printing machine having a plurality of 
10 image formation units each of which serves to perform an printing operation on a 
O printing sheet, said method comprising: 

an error detecting step of detecting an error which occurs in said printing 

machine; 

rE an error reporting step of reporting the error as detected in said error 

Ui 

Ul 15 detecting step as well as information of whether or not the printing operation can be 
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continued by said printing machine with the error. 

In a preferred embodiment, further improvement resides in that information 
of the penalty in throughput is reported when a current error as detected is an error 
** fc with which the printing operation can be continued. 
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RRTEF DESCRIPTION OF DRAWINGS 

The aforementioned and other features and objects of the present invention 
and the manner of attaining them will become more apparent and the invention itself 
will be best understood by reference to the following description of various 
25 embodiments of the present invention taken in conjunction with the accompanying 

drawings, wherein^ 

Fig.l is a schematic diagram showing the configuration of the printing 
machine in accordance with an embodiment of the present invention. 
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Fig.2 is a schematic diagram showing the configuration of the printing 
machine in accordance with an embodiment of the present invention as connected to 

an electronic network. 

Fig.3 is a block diagram showing the control unit of the printing machine in 
accordance with the embodiment of the present invention. 

Figs.4A through 4C are a schematic diagrams showing windows indicative of 
error occurrence in accordance with the embodiment of the present invention. 

Fig.5 is a schematic diagram showing the configuration of the printing 
machine in accordance with another embodiment of the present invention. 

Figs.6A through 6D are a schematic diagrams showing windows indicative of 
error occurrence in accordance with said another embodiment of the present 
invention. 

Fig.7 is a schematic diagram showing the configuration of the error classified 
table in accordance with the embodiment of the present invention. 

DETAILED DESCRIPTION OF EMB ODIMENTS 

Hereinbelow, several preferred embodiments in accordance with the present 
invention will be explained in conjunction with the accompanied drawings. 

The printing machine and the method of reporting an error occurring in the 
printing machine in accordance with the present invention are applicable, for 
example, to multi-stage types of printing machines having a plurality of ink jet type 
image formation units. When an error is reported, it is possible for the user to confirm 
whether the current error is a printing operation continuable error or a printing 
operation halting error and therefore to minimize the time period during which the 
printing machine does not work, effectively supporting the printing job of the user. 
Meanwhile, the present invention is applicable not only to ink jet type printing 
machines but also applicable to other types of printing machines such as laser beam 
printing machines, thermal transfer printing machines and so forth, with which both 
types of errors can occur, i.e., the printing operation continuable error with which the 



printing operation can be continued while the recovery of the error is postponed and 
the printing operation halting error with which the printing operation can not be 
resumed until the error is recovered. 

Next, the printing machine and the method of reporting an error occurring in 
5 the printing machine in accordance with an embodiment of the present invention will 
be explained in details with reference to Fig.l through Fig.7. 
[The configuration of the printing machine] 

First, with reference to Fig.l, the printing machine in accordance with an 
embodiment of the present invention will be explained. 
10 Fig.l is a schematic diagram showing the configuration of the printing 
5 machine in accordance with an embodiment of the present invention. 
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jj As illustrated in Fig.l, the printing machine in accordance with the 
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embodiment is composed of a paper feed unit 11, a paper feed rc^tr 12 for picking up 
f; a printing sheet from the paper feed unit 11, a transfer bel^l which is located over 
U 15 the paper feed unit 11, the paper feed roller 12 serving^ feed the printing sheet to 
3 the transfer belt Bl, the transfer belt Bl serving^dupwardly transport the printing 
jjfi sheet as supplied from the paper feed roller yfa plurality of image formation units A 
P serving to print the visual information to^be printed on a printing sheet in accordance 
with instructions given from a contaffunit 18 by driving an ink cartridge 14, paper 
20 feed rollers 13a to 13f for selectively picking up a printing sheet by means of a 

separating hook and the liWn order to feed the printing sheet as transported on the 
transfer belt to the corresponding image formation unit A, a transfer belt B2 provided 
in the opposition position to the transfer belt Bl, sheet discharge rollers 15a to 15f 
serving to feed ^printing sheet to the transfer belt B2, the transfer belt B2 serving 
25 to downward transport the printing sheet as supplied from the sheet discharge 
rollers l^ato 15f, a sheet discharge roller 16 serving to transport the printing sheet 
as discharged by the transfer belt B2 to a paper discharge unit 17 serving to receiving 
printing sheets on which is printed visual information to be printed. 
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The printing machine in accordance with the embodiment of the present 
invention is electrically connected to a computer system 19a through a controller 19c 
and serves to perform a printing operation as instructed through the computer 
system 19a. 

The controller 19c is electrically connected to the computer system 19a, for 
example, through a cable 19b compliant with IEEE 1284 and stores image data and 
pagination information in a storage device within the controller 19c. Also, the 
controller 19c is electrically connected to the printing machine 10 through a cable 19d 
and transmits, to the control unit 18 of the printing machine 10, the image data and 
the pagination information as received from the computer system 19a and stored in 

the storage device. 

Meanwhile, in the case where the computer system 19a and the printing 
machine 10 can not be located close to each other, the computer system 19a and the 
printing machine 10 are connected to each other through an electronic network such 
as a LAN (Local Area Network) and so forth. For this purpose, as illustrated in Fig.2, 
a printer server 22 is provided for the controller 21. The printer server 22 is connected 
through a cable 25a to a hub 23 functioning as a digital concentrator system which is 
in turn connected to the computer system 24 through the cable 25b. The printer 
server 22 is a device serving to connect the controller 21 and the computer system 24 
through the LAN for providing communication with the computer system 24 in 
accordance with the protocol as used in the LAN in order that the image data and the 
pagination information as received from the computer system 24 to the controller 21. 

Although not shown in the figure, if the network interface card as installed in 
the computer system 24, the cable 25b, the hub 23, the cable 25a and the printer 
server 22 are selected to use the 100-baseT protocol, the lengths of the cable 25a and 
the cable 25b can be extended to 100 meters so that it is possible to construct a wide 
area printing system. 

Also, it is possible to install a network interface card within the controller 21 
which can be directly connected to an electronic network such as a IAN. By this 
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configuration, the printer server 22 can be dispensed with so that it is possible to 
create a printing system at a low cost. 
[The configuration of the control unit] 

Next, with reference to Fig.3, the control unit of the printing machine in 
5 accordance with the embodiment of the present invention will be explained. 

Fig.3 is a block diagram showing the control unit of the printing machine in 
accordance with the embodiment of the present invention. 

As illustrated in Fig.3, the control unit 18 of the embodiment is composed of a 
CPU (Central Processing Unit) 30, a RAM (Random Access Memory) 31, ROMs (Read 
10 Only Memories) 32 and 34 and an input/output interface 33. 
p The CPU 30 serves to perform several control operations in accordance with 

a program stored in and loaded from the ROM 32 such as the program routine for 
reporting an error by the use of several data items required for reporting errors which 
& are loaded from the ROM 32. 

UJ is The RAM 31 serves to provide a working area for temporarily storing 

S 

Q program routines and data required for several operations to be performed by the 

flj CPU 30. 

y The ROM 32 serves to store several program routines such as the start-up 

^ routine of the printing machine, the program routine for reporting an error and so 

20 forth together with associated data and the like. Meanwhile, the ROM 32 is 

functioning as a computer- readable storage medium such as a magnetic memory, an 
optical memory or a semiconductor memory which can be accessed by the CPU 30. 
Also, the storage medium may be a fixed storage medium such as a hard disk drive or 
a transportable storage medium such as a CD-ROM (Compact Disc-Read Only 
25 Memory). Furthermore, the system may be configured so that the program files and 
the required data are transferred in part or in their entirety through an electronic 
network and so forth while the storage medium may be the storage medium installed 
within a server connected to the electronic network. Furthermore, the system may be 
configured so that a program may be transferred through a transmission medium 
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such as an electronic network and so forth to a server and/or a client where the 
program is installed. 

The input/output interface 33 is functioning as an input/output interface 
through which the image data to be printed and several control information is 
received from the controller 19c and/or the controller 21 and output to the CPU 30 
and the RAM 31. 

The ROM 34 serves to store an error classified table in which possible errors 
occurring in the printing machine 10 are classified into a group including errors with 
which the printing operation can be continued and a group including errors with 
which the printing operation can not be continued. Information as required is read 
out from the ROM 34 to the RAM 31 while the program routine for reporting an error 
is executed by the CPU 30. In the case of the printing machine in accordance with the 
embodiment of the present invention, the error classified table is prepared as 
illustrated in Fig.7A. More specifically speaking, since the printing operation can not 
be continued with a paper discharge error occurring in the case of the printing 
machine 10 in accordance with the embodiment of the present invention, the paper 
discharge error is classified into the printing operation halting error. On the other 
hand, since the printing operation can be continued with an error indicative of 
running out of ink or an error indicative of the lack of an ink cartridge, the ink 
exhaustion error is classified into the printing operation continuable error. While 
there are provided two ROMs, i.e., the ROM 34 storing the error classified table and 
the ROM 32 storing the program and the like in the above description of the 
embodiment of the present invention, the error classified table can be stored in a 
relatively small memory area so that the ROM 34 may be dispensed with by storing 
the error classified table in the ROM 32. 

The error detection units 35 (35a to 35d) serve to detect an error occurring 
within the printing machine 10 and output a detection signal to the CPU 30. 
Meanwhile, the error detection process can be implemented, for example, by the use 
of an optical sensor, a pressure sensor and so forth. 
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In the followings, practical examples of the error detection process will be 
explained. 
(The ink errors) 

The error detection unit 35 serves to check whether or not there is an ink 
5 cartridge with reference to the signal output from a mechanical switch which is 
pushed down when an ink cartridge is installed and serves to detect running out of 
ink and output an error detection signal to the CPU 30 when the accumulative 
consumption of ink as calculated from the previous replacement of the ink cartridge 
exceeds a predetermined amount. 
10 (The paper discharge error) 



□ The error detection units 35 is provided with a reflection type or 

transmission type optical sensor implemented with a light beam transmitter/receiver 
'IjQjP^i the vicinity of the paper feed roller or the sheet discharge roller, and serves to 
^j4ietect an error detection signal and output an error detection signal to the CPU 30 
W 15 when a printing sheet has-been retained for a predetermined time period after 



C3 detection of the printing sheet by the optical sensor and therefore an error is judged to 

_ry occur. — — — — 

[The normal operation of the printing machine] 
t" b Next, the normal operation mode of the printing machine will be explained. 

20 When the printing operation is initiated in the printing machine in 

accordance with the embodiment of the present invention, a printing sheet is supplied 
to the respective image formation units A by the paper feed roller 12 and the paper 
feed rollers 13a to 13f provided for the respective image formation units A. After the 
printing sheet is supplied to the image formation unit A, the control unit 18 takes 
25 control of the ink cartridges 14a to 14f provided in the respective image formation 
units A to print the image data on the printing sheet. When the printing operation is 
completed, the printing sheet is discharged from the respective image formation units 
A to the paper discharge unit 17 by the sheet discharge rollers 15a to 15f. In 
accordance with the printing machine as described above, it is possible to perform the 
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printing operation of a large number of printing sheets in parallel by means of the 
plurality of the image formation units and to significantly improve the printing speed 
of a vast amount of printing task. 
[The error reporting process] 
5 Next, the operation of the control unit will be explained in the case where an 

error occurs in the printing machine in accordance with the embodiment of the 
present invention. 

In the case of the printing machine in accordance with the embodiment, the 
control unit initiate necessary operations when an error occurs in the normal 
10 operation mode as in the following description. 

□ First when the error detection units 35 detect an error within the printing 
$ machine 10, the error detection units 35 serve to outpuUihe error detection result to 
ill the CPU 30. In response to the error detection resuiydie CPU 30 judges whether the 
\\\ current error is a printing operation continuable^rror or a printing operation halting 
^15 error with reference to the error classifie doable stored in the ROM 34. Then, the 
9 judgment is displayed in an output screerias illustrated in Fig.4A or Fig.4C in order 
fjpyO to report the judgment to the user^wfeanwhile, in the case where the printing 

□ machine is used through the computer system, the report is output to the output 
device of the computer systein/such as a monitor. Then, when the judgment is output 

20 from the CPU 30, the user^ees the information from the CPU 30 and, if the current 
error is a printing operation halting error, immediately goes to the setting location of 
the printing machine to recover the current error. On the other hand, if the current 
error is a printij^g operation continuable error, the control unit serves to take control 
of the printing machine to continue the printing operation. Accordingly, in this case, 

25 the user does not necessarily have to recover the error particularly in a hurry unless 
there isno any other reason but can go to the setting location of the printing machine 
aft jjr completion o f the printin g op eration — 



In this manner, in accordance with the method of reporting an error of the 
embodiment, it is possible for the user to confirm whether the current error is a 



12 



printing operation continuable error or a printing operation halting error and 
therefore to minimize the time period during which the printing machine does not 
work, effectively supporting t he printing job of the user. 

Meanwhile, the control unit can be designated to notify the user of the penalty 
in throughput when a printing operation conftnuable error occurs as illustrated in 
Fig.4B. When the penalty in throughputs reported, it is also possible for the user to 
quantitively determine whether or^not immediate recovery of the error is more 
effective to complete the printi>*§ operation until a desired time with reference to the 
information about the pgaialtv in th roughput. — . _ 

In this case, the penalty in throughput can be calculated by dividing the 
number of part of the image formation units where errors occur by the number of all 
the image formation units in the printing machine. For example, if the ink exhaustion 
error occurs in two image formation units among all the six image formation units of 
the printing machine in accordance with the embodiment of the present invention, 
the penalty in throughput is calculated as (2/6) x 100 = 33%. By notifying the user of 
the penalty in throughput, it is possible for the user to immediately recover the error 
if the penalty in throughput is undesirable or to continue the printing operation until 
it is completed if the penalty in throughput is acceptable. Namely, the user can select 
either case in accordance with his convenience relating to the degree of an urgent 
necessity. Meanwhile, the penalty in throughput can be obtained from the ROM 34 in 
which is stored the result of the calculation or obtained by calculating the penalty in 
throughput when an error occurs on a realtime basis. 
[Other embodiments] 

The method of reporting an error in accordance with the present invention 
can be applied to any type of printing machines as long as an error classified table is 
stored in the ROM 34 and so forth. For example, the method of reporting an error in 
accordance with the present invention can be applied to the printing machine as 
illustrated in Fig. 5. 
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Fig. 5 is a schematic diagram showing the configuration of the printing 
machine in accordance with another embodiment of the present invention. 
(0 Unlike the printing machine in accordance with the previoujpembodiment of 
the present invention, each image formation units A is provMetf with a separate 
5 paper feed unit 51a to 51f as illustrated in Fig.5. Then, after image is printed on a 
printing sheet supplied from any one of the paper feed units 51a to 5 If in the same 
^ manner as the printing machine in accordance^rlth the previous embodiment of the 
3^VJ present invention, the printing sheet is D^ced for a while on a corresponding one of 



stacking trays 54a to 54f, and then^collator units 56a to 56b serves to gather the 

10 printing sheets printed by the^spective image formation units A in order to arrange 

* 3 and output them in a proper sequence on the paper discharge unit 59 by means of the 

JJ sheet discharge rollers57a to 57f and 58. In accordance with such a printing machine, 

UJ since each imag^ formation unit A is provided with a private collating function, a 

m large number of copies of a large number of pages can be performed within a short 

^ U 15 time sythat it is possible to significantly improve the printing speed of a vast amount 



ofprinting tasks. 



rU? ' ^ ^ The method of reporting an error in accordance with the present invention 
p can be applied to the printing machine as illustrated in Fig.5 by providing the ROM 
34 in which is stored an error classified table in which possible errors occurring in the 
20 printing machine 50 are classified into a group including errors with which the 
printing operation can be continued and a group including errors with which the 
printing operation can not be continued. Meanwhile, in the case of the printing 
machine 50, there are possible errors in the error classified table including the ink 
errors, the paper transportation errors at paper feed units 51a to 5 If or stacking trays 
25 54a to 54f and the paper transportation errors at collator units 56a to 56f. These types 
of errors are classified into the printing operation continuable errors and the printing 
operation halting errors as illustrated in Fig.7B. In the following description, the 
method of reporting an error in the case of the printing machine 50 will be explained 
with reference to Figs.6A to 6D and Fig.7B. 
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(Actual Example l) 

In the case where the paper feed unit 51a at the first stage is jammed with a 
printing sheet in the paper feed roller 52a during the printing operation, the error is 
the printing operation continuable error (with a performance penalty) among from 
the errors described in the error classified table as illustrated in Fig.7B to indicate 
that no ink error occurs in all the stages, that a paper transportation error in the 
paper feed unit or in the stacking tray occurs in part of the stages but does not occur 
in at least one stage, and that no paper transportation error in the collator unit occurs 
in all the stages. In this case, since printing sheets as printed can be arranged in 
proper sequence with a throughput penalty by means of the collator unit 56a, the 
control unit serves to output a report 61 as illustrated in Fig.6A. It is therefore 
possible for the user to immediately recover the error if the penalty in throughput is 
undesirable or to continue the printing operation to complete the printing operation 
by simply waiting if the penalty in throughput is acceptable. 
(Actual Example 2) 

In the case where the paper feed unit 51a at the first stage is jammed with a 
printing sheet in the paper feed roller 52a and at the same time jammed with a 
printing sheet in the sheet discharge roller 57a during the printing operation, the 
error is the printing operation continuable error (with a performance penalty) among 
from the errors described in the error classified table as illustrated in Fig.7B to 
indicate that no ink error occurs in all the stages, that a paper transportation error in 
the paper feed unit or in the stacking tray occurs in part of the stages but does not 
occurs in at least one stage, and that a paper transportation error in the collator unit 
occurs. In this case, since the printing operation can be continued with a performance 
penalty, the control unit serves to output an output window 62 as illustrated in Fig.6B. 
It is therefore possible for the user to immediately recover the error if the penalty in 
throughput is undesirable or to continue the printing operation to complete the 
printing operation by simply waiting if the penalty in throughput is acceptable. 
However, when the printing operation is completed, the collating operation can not be 
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performed so that the current error condition becomes "the collating operation 
impossible" so that the control unit serves to output an output window 63 as 
illustrated in Fig.6C. At this time, the user has to recover the current error in order to 
perform the collating operation. 
(Actual Example 3) 

In the case where the sheet discharge roller 57a at the first stage is jammed 
with a printing sheet during the printing operation, the error is the printing 
operation continuable error (with a performance penalty) among from the errors 
described in the error classified table as illustrated in Fig.7B to indicate that no ink 
error occurs in all the stages, that no paper transportation error in the paper feed unit 
or in the stacking tray occurs in all the stages, and that a paper transportation error 
occurs in the collator unit. In this case, since the printing operation can be continued 
with a performance penalty, the control unit serves to output an output window 64 as 
illustrated in Fig.6D. Meanwhile, the output window 64 outputs a message that 
"THROUGHPUT PENALTY: \% OFF" in this case since the throughput is decreased 
as compared with the case where the collator unit serves to perform the collating 
operation in parallel. The penalty in throughput is generally increased in progress of 
the printing operation. However, when the printing operation is completed in the 
image formation units, the collating operation can not be performed so that the 
current error condition becomes "the collating operation impossible". When the 
current error condition is changed, the control unit serves to output an output 
window 63 as illustrated in Fig.6C. At this time, the user has to recover the current 
error in order to perform the collating operation. 

The embodiment was chosen in order to explain most clearly the principles of 
the invention and its practical application thereby to enable others in the art to 
utilize most effectively the invention in various embodiments and with various 
modifications as are suited to the particular use contemplated. 
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